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SYSTEM AND METHOD FOR PROVIDING AN IMPROVED STANDBY MODE 
FOR INFRARED DATA TRANSCEIVERS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates generally to infrared communications systems and, more 
specifically, to a System and Method for Providing an Improved Standby Mode for Infrared 
Data Transceivers, 

2. Description of Related Art 

As technology becomes continually more accessible to the "common man," the 
ability to use, store, transfer and otherwise manipulate information has become the focus of most 
businesses as well as for the individual consumer. Access to the information resources is 
commonly by some sort of network system, including World Wide Web, "Intranets", local area 
networks, wide area networks, as well as corporate databases. 
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While the conventional method for connecting to one of these information 
networks has been via cable and wire, as the reUance upon connectivity to information has 
deepened, the desire to gain such access from mobile or portable devices has strengthened. 
These portable devices, such as Personal Digital Assistants, hand-held computers, cellular 
5 telephones, and even digital cameras are now being connected to each other and to networks via 
Infrared Data Communications. In fact, it is virtually impossible to purchase a notebook 
computer today that does not include an Infrared Data Communications assembly resident within 
it. 

One drawback of these portable devices or appliances is their inherent 
10 dependency upon portable power sources (i.e. batteries of some sort). As fimctionality is added 
to the device, so is demand upon the portable power source, therefore any way of reducing the 
demand upon the portable power source is extremely desirable. One particular system that can 
place a significant demand upon the portable power source is the Ir transceiver system - Figure 1 
provides pertinent details about how these systems function. Figure 1 is an iUustration of a pair 
15 of prior Ir-enabled appUances 10 and 12 in standby mode. Standby mode is that condition to 
which the appliance returns when the appUance is not actively engaged in Ir communications. 
Each appUance, comprises (in pertinent part) an Ir transceiver system 14 and 16 that is powered 
by power supply means 18 and 20 for powering the electronics and mechanical devices 
contained within the appliances 10 and 12. While the power supply means 18 and 20 may be 
20 external electrical power, the means 18 and 20 that is pertinent to this discussion is a portable 
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batteiy-type power supply means because its available charge is limited. The limited life span of 
the batteiy-type power supply means 18 and 20 is the focus of the present invention. 

In the prior appliances 10 and 12, the Ir transceiver systems 14 and 16 operate in 
a constant, fuU-power demand condition, as demonstrated by the IrXS (Infrared transmission 
5 system) Power State indicators 22 and 24 (these are simply representations to indicate a power 
load condition - they are not intended to represent actual devices). The problem with the prior 
appUances 10 and 12 resides with the "standby" or "sleep" mode of the Ir transceiver systems 14 
and 16. When in standby mode, as represented by balloons 26 and 28, there are no emissions 
from the systems 14 and 16; the systems 14 and 16 are simply monitoring their environment for a 
10 "discovery" signal. Discovery signals are Ir signals in a particular frequency band, currently 
estabUshed by the IrDA (Infrared Data Association) at 9600 baud, that one appliance 10 or 12 
sends to another appliance to "wake up" the other appliance in preparation for the 
commencement of Ir communications. As illustrated by Figure 1, the prior appliances 10 and 12 
are in M-power demand conditions 22 and 24, even though they are sleeping. Even though the 
15 transceiver systems 14 and 16 are performing no work beyond simply listening, they are 
imposing the same drain on the power supply means 18 and 20 that a fully active transceiver 14 
and 16 would draw. As discussed earlier, any reduction in power demand will provide 
significant benefits to the user of these portable Ir-enabled appUances. What is needed, 
therefore, is a means for reducing the power drain on the power supply means 18, for example, 
20 when portable Ir-enabled appliances are in standby mode. 
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ST JMMARY OF THE INVENTION 

In light of the aforementioned problems associated with the prior systems and devices, it 
is an object of the present invention to provide a System and Method for Providing an Improved 
Standby Mode for Infrared Data Transceivers. It is a further object that the device and system 
include discovery signal receiver and power actuator module that consumes a fraction of the 
power of a conventional Ir transceiver system. The preferred device and system may be integral 
to a conventional Ir transceiver, or it may be a stand-alone system or device. It is a fiirther 
object that the device and system activate fuU power to the Ir transceiver system upon 
recognition of an Ir discovery signal. It is another object that the power-up signal also be user- 
initiated. It is a stiU further object that the switch means for providing full power to the Ir 
transceiver system be in an open position while the Ir-enabled appUance is in a standby or sleep 
mode. It is a still fiirther object that the device and system recognize a 9600 baud Ir discovery 
signal. 
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RRTEF DESCRTPTTON OF THE DRAWINGS 
The objects and features of the present invention, which are believed to be novel, 
are set forth with particularity in the appended claims. The present invention, both as to its 
organization and manner of operation, together with fiirther objects and advantages, may best be 
5 understood by reference to the following description, taken in connection with the accompanying 
drawings, of which: 

Figure 1 is an illustration of a pair of prior Ir-enabled appUances in standby 

mode; 

Figures 2A and 2B are illustrations of the operation of the improved standby 

10 mode of the present invention; 

Figure 3 is an illustration of the power supply schematic of a typical prior Ir 

transceiver system; 

Figure 4 is an illustration of a preferred low power discovery signal receiver and 
power actuator module of the present invention; 
15 Figure 5 is an illustration of a preferred integrated low power discovery signal 

receiver and power actuator system of the present invention; and 

Figure 6 is a schematic diagram of a preferred low power discovery signal 
receiver and integrated power actuator system of the present invention. 
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DETAILED DESCRIPTION 
OF THE PREFERRED EMBODIMENTS 
The following description is provided to enable any person skilled in the art to 
make and use the invention and sets forth the best modes contemplated by the inventor of 
5 carrying out his invention. Various modifications, however, will remain readily apparent to those 
skilled in the art, since the generic principles of the present invention have been defined herein 
specifically to provide a System and Method for Providing an Improved Standby Mode for 
Infrared Data Transceivers. 

The present invention can best be understood by initial consideration of Figures 
10 2A and 2B. Figures 2A and B are illustrations of the operation of the improved standby mode 
system and method of the present invention. In Figure 2A, the appUance 10 has just sent a 
discovery signal 30 (represented by balloon 32) to the "sleeping" 34 Ir-enabled appUance 36 
incorporating the system of the present invention. Until the discovery signal 30 is received and 
recognized as such by the Ir transceiver system 16, the IrXS (Ir transceiver system) power state 
15 24 remains in a low-power demand condition, a condition which places a very minor draw on the 

power supply means 20. 

Figure 2B reflects the transition that occurs within the appliance 36 once the 
discovery signal 30 has been received and recognized by the Ir transceiver system 16. As can be 
seen, once "discovered," the IrXS power state 24 switches to a full-power condition, thereby 
20 enabling the Ir transceiver system 16 to reply 38 to the other appUance 10 via Ir signal. Until 
discovered, therefore, the IrXS power state 24 is in a low power condition simply "listening" for 
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a discovery signal; after discovery, the IrXS power state 24 shifts to M power condition so that 
the transceiver system 16 can generate an Ir transmission. 

Now turning to Figure 3, we can delve deeper into the prior state of the art in 
order to contrast it with the present invention. Figure 3 is an illustration of the power supply 
5 schematic of a typical prior Ir transceiver system 14. In pertinent part, the transceiver system 14 
comprises an Ir transmitter 40 for transmitting Ir signals and an Ir receiver 42 for receiving 
incident Ir signals. Both the transmitter 40 and receiver 42 are powered by "analog powei^' 44; 
analog power 44 is simply a power takeoff from the appliance's hardware that is segregated for 
use in analog devices (such as the Ir photodiodes) - the power is identical to that coming from 

10 the power supply means 18. 

The Ir transmitter 40 and receiver 42 are controlled by and/or communicate with 
a signal processor 44 that encodes and decodes data passing between the transmitter 40/receiver 
42 and a communications controUer 46. The communications controller 46 then communicates 
with the central processing unit (CPU) or other systems elsewhere within the appUance. The 

15 signal processor 44 and communications controller 46 receive their power from "digital powei^' 
48; digital power 48 is, again, simply a power takeoff from the appliance that is confined to use 
in digital devices. As shown also, the IrXS 22 is in a M-power condition, as previously 
described in connection with Figures 1 and 2. 

Consideration of Figure 4 will provide additional detaU regarding the innovation 

20 of the present invention; it is an illustration of a preferred low power discovery signal receiver 
and power actuator module 60 of the present invention. The improved Ir transceiver system 50 
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includes an Ir transmitter 40, Ir receiver 42, Signal Processor 44 and Communications ControUer 
46, similar to the prior transceiver system. In this novel system, however, the analog and digital 
components are powered by switched analog and switched digital power 52 and 54, respectively. 
The switched analog power 52 and switched digital power 54 are activated by switch means 56 

5 to energize the analog 44 and digital power 48 to their respective components. The switch 
means 56 for energizing and de-energizing the analog 52 and digital 54 switched powers may be 
of a variety of conventional hardware and/or software combinations to provide, essentially, "on" 
and "off' control of the electrical power supply. Because the switched analog 52 and digital 
power 54 are configured to provide full power to the components of the transceiver system 50, 

10 they are powered by the full power branch 58. While the transceiver system 50 is in the sleep or 
standby mode, the switch means 56 is in an open condition and the switched analog 52 and 
digital power 54 are deactivated - full power to the transceiver system 50 is therefore switched 
off. 

The innovation of the present invention lies in the discovery signal receiver and 
15 power actuator module 60. This module 60 comprises, in pertinent part, a simple Infrared 
receiver 62 and related discovery signal detection circuitry 64. The receiver 62 and circuitry 64 
are configured to recognize incident Ir discovery signals (i.e. distinguishing them from other 
noise), and thereafter transmit a power-up signal 66 to the switch means 56. Once the power- 
up signal 66 is received by the switch means 56, the switched analog 52 and digital power 54 are 
20 activated to the transceiver system 50, and the transceiver system 50 is enabled for fixll Ir signal 
transmission and receipt. 

CLB5-B73 



-9- 

The discovery signal receiver and power actuator module 60 is powered by a 
low-power branch 68; it should be understood that the low power 68 and high power branches 
58 are simply illustrations to assist in the understanding that the discovery signal receiver and 
power actuator module 60 draws only a small amount of power compared to the demand by the 

5 Ir transceiver system 50. Furthermore, it should be appreciated that the power-up signal 66 may 
be manually overridden to either the "on" or "ofF' condition, in order to provide the user with 
additional flexibility in power demand control and system functionality. 

If we now turn to Figure 5, we can review yet another preferred embodiment of 
the present invention. Figure 5 is an illustration of a preferred integrated low power discovery 

10 signal receiver and power actuator system of the present invention. In this embodiment, the Ir 
transceiver system 70 comprises an alternate signal processor 72, which includes integrated 
discovery signal detection circuitry 64 connected to the low-power branch 68. As such, the 
conventional Ir receiver 42 is able to operate (controlled by the discovery signal detection 
circuitry 64) in a low-power standby state. When the circuitry 64 recognizes a discovery signal 

15 received by the Ir receiver 42, it, in cooperation with the communications controller 46, 
generates the power-up signal 66 for activating the switch means 56 to energize the switched 
analog 52 and digital power 54. In contrast, the advantage of this embodiment is that only a 
single Ir receiver 42 is required; a simple operational modification to the existing transceiver 
system components is all that is necessary. The advantage of the system described in connection 

20 with Figure 4 is that it enables a conventional Ir-enabled appliance to be retrofitted to operate in 
a low-power standby mode. 
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Figure 6 is a schematic diagram of a preferred low power discovery signal 
receiver and integrated power actuator system of the present invention, such as the system 
described above in connection with Figure 5. In this circuit, the UART operates in a low-power 
condition to provide surveillance for a discovery signal - in this case a 9600 baud Ir signal. It 
should be appreciated that while a conventional Ir transceiver system consumes in excess of 5 
(five) milliamperes (mA) of current, the low-power standby circuitry consumes much less than 1 
(one) mA of current. In fact, tiie standby power consumption is in the range of one-tenth of the 
conventional power consumption. 

Those skilled in the art will appreciate that various adaptations and modifications 
of the just-described preferred embodiment can be configured without departing fi-om the scope 
and spirit of the invention. Therefore, it is to be understood that, within the scope of the 
appended claims, the invention may be practiced other than as specifically described herein. 
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CLAIMS 



What Is Claimed Is : 

1. A device for reducing power consumption in infrared-enabled appliances having 
power supply means and transceiver system means forming a circuit including switch 
means, comprising: 

a discovery signal receiver and power actuator module, said module configured to 
recognize incident Ir discovery signals and responsively activate said swhch means. 

2. The device of Claim 1, wherein said discovery signal receiver and power actuator 
module further comprises: 

an infrared receiver; and 

discovery signal detection circuitry configured to recognize infrared discovery signals 
incident to said receiver and emit a power-up signal to said switch means. 

3. The device of Claim 2, wherein said discovery signal receiver and power actuator 
module consumes less than one milliampere of electrical current. 

4. The device of Claim 2, wherein said power-up signal can be instigated by user input. 

5. The device of Claim 2, wherein said switch means defines an open condition and a 
closed condition, said closed condition being activated upon receipt of said power-up 
signal. 

6. The device of Claim 5, wherein electrical power is supplied to said transceiver system 
means when said switch means is in said closed condition, and said power is interrupted to 
said transceiver system means when said switch means is in said open condition. 
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7. The device of Claim 5, wherein said transceiver system means can instigate said 
power-up signal. 

8. The device of Claim 3, wherein said discovery signal comprises a 9600 baud infrared 
signal incident upon said infrared receiver. 

9. A system for reducing power consumption in infrared-enabled appliances having 
power supply means and transceiver system means forming a circuit, comprising: 

a low power standby module means for detecting incident Ir discovery signals, said 
circuit being responsive to said low power standby module means. 

10. The system of Claim 9, wherein said transceiver system means defines a standby 
mode, and a full-power mode, said standby mode being activated by said low power 
standby module means. 

11. The system of Claim 10, wherein said low power standby module means is integral 
to said transceiver system means. 

12. The system of Claim 1 1 , wherein said circuit flirther comprises switch means for 
switching between said standby mode and said full-power mode. 

13. The system of Claim 12, wherein said switch means is responsive to a power-up 
signal. 

14. The system of Claim 12, wherein said power-up signal is generated by said low 
power standby power module means in response to said detection of an infrared discovery 
signal. 

15. A method for reducing power consumption in infrared-enabled appliances having 
power supply means and transceiver system means forming a circuit, comprising: 

powering down said transceiver system means to a low power standby state; 
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detecting at least one incident Ir discovery signal; and 
powering up said transceiver system means to a M power state. 

16. The method of Claim 1 5, wherein said powering up is performed in response to said 
detecting. 

17. The method of Claim 1 6, wherein said powering up is further performed in response 
to user input. 

18. The method of Claim 1 6, wherein said detecting is performed by a discovery signal 
receiver and power actuator module means. 

19. The method of Claim 1 8, wherein said detecting is perfontied by a discrete 
discovery signal receiver and power actuator module means. 

20. The method of Claim 1 8, wherein said detecting is performed by an discovery signal 
receiver and power actuator module means that is integral to said transceiver system 
means. 
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ARSTRACT OF THH DISCLOSURE 
A System and Method for Providing an Improved Standby Mode for Infrared Data 
Transceivers is disclosed. Standby Mode for Infrared Data Transceivers. The device and 
system of the present invention includes a discovery signal receiver and power actuator module 
that consumes a fraction of the power of a conventional Ir transceiver system. The preferred 
device and system may be integral to a conventional Ir transceiver, or it may be a stand-alone 
system or device. Furthermore, the device and system are configured to activate fiill power to 
the Ir transceiver system upon recognition of an Ir discovery signal, and this power-up signal 
might also be user-initiated in some preferred embodiments. The preferred switch means for 
providing fiill power to the Ir transceiver system is in an open position while the Ir-enabled 
appliance is in a standby or sleep mode. The preferred device and system recognize a 9600 
baud Ir discovery signal. 
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Small Business Concern 

I hereby declare that I am an official of the small business concern empowered to act on behalf of the concern 
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NAME OF SMALL BUSINESS CONCERN: Calibre, Inc. 
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I hereby declare that the above identified small business concern qualifies as a small business concern as 
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controls or has the power to control both. 

I hereby declare that rights under contract or law have been conveyed to and remain with the small business 
concern identified above with regard to the invention described in the application identified above. 

I acknowledge the duty to file, in this application or patent, notification of any change in status resulting in 
loss of entitlement to small entity status prior to paying, or at the time of paying, the earliest of the issue or any 
maintenance fee due after the date on which status as a small entity is no longer appropriate. (37 CFR 1 .28(b)) 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made 
on information and belief are believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or imprisonment, or both under section 1001 
of Title 18 of the United States Code, and that such willful false statements may jeopardize the validity of the 
application, any patent issuing thereon, or any patent to which this verified statement is directed. 
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(408) 573-3892, (408) 573-3899 fax 




Steins & Associates, 7770 Regents Road #258, San Diego, CA 92122 (619) 546-4844 



In the United States Patent and Trademark Office 



Applicants: Calibre, Inc. T. Allan Hamilton 

Title: "Improved Standby Mode for Infrared Data Transceivers" Docket No. 

CLB5-B73 

Declaration in lieu of Oath, 37 CFR 1.68 

I, T. Allan Hamilton, of San Jose, CA, am a citizen of Canada and I declare that I believe 
that I am the first, original and sole inventor of the subject matter which is claimed and for which 
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